molar ratios ranging from 4 to 8 (10-20 in the assay using 2 ng of the label). In general, however, it is desirable to estimate the degree of hapten substitution, since the labeling rate is influenced by various factors, such as pH, solvent volume, and reactivity of steroid derivatives. It should be mentioned that GOD itself can be more sensitively assayed with respect to the minimal detectable amount by using p-hydroxyphenylacetic acid instead of HPPA,9) but the former agent gave a rather low sensitivity when applied to the present immunoassay system. The present work showed that the N-succinimidyl ester method is useful in the preparation of GOD-labeled antigen as well as for AP, ƒÀ-GAL and HRP labels. Enzyme labeling of steroids or other haptens with GOD has been carried out by the mixed anhydride10) and carbodiimide11) methods, which are not always satisfactory with respect to reproducibility. The immunoreactivity of the GOD-labeled antigen prepared by the present method, in which a high enzymic activity was recovered, was found to increase reasonably with increasing steroid/enzyme molar ratio. In view of the availability of 30 lysine residues7) for labeling, the effect of the molar ratio in the labeling on the assay sensitivity was not unexpected. It seems likely that a 1: 1 steroid-enzyme conjugate is suitable for obtaining a high sensitivity, since the immunoreaction between this antigen and the antibody molecule is efficiently responsive to a minimum amount of the antigen to be measured; a higher degree of hapten substitution results in a decrease in assay sensitivity. In fact, the use of the label prepared at a molar ratio of 4, in which the degree of steroid substitution was 1, resulted in the highest sensitivity.
It should be noted, however, that the GOD labels having substitution degrees up to 6 gave satisfactory sensitivities under appropriate conditions. We are interested in the result on the order of assay sensitivity, shown in Fig. 3 . This problem is under investigation.
The findings obtained here should be useful in the development of hapten enzyme immunoassays. A colorimetric GOD detection system using 3,3 ',5,5'-tetramethylbenzidine as a chromogen will be reported elsewhere. Application of the active ester method to other enzymes which are currently employed in enzyme immunoassays is in progress.
